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Steel Bridges
Layout of Plate Girder Rail Way Bridge
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Rail Way J! ¢S G SWY G) 4] aew ) o sl
Stringer Bracing J) 5 ys5< Road Way Jls
Stringer Bracing

—there must be a stringer bracing to carry lateral shock and

Braking Force Bracing to carry braking force (ale _,.éJl < 3.9)

wn road way there was mo lateral shock and the braking force
was carried by slab to main girders to supports , but in case
of rail way bridge if there is mo braking force bracing

there will be My (Out of plane moment) On Cross Girders
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Calculate width of the bridge v alasy]l @ls

Pony Bridge Deck Bridge
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5—the braking force bracing is added at both ends and if
Span > 50.00m , add another bracing @ mid Span

Braking Force Bracing

/ @mid Span
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Plan Of Wind and Braking Force Bracing
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7—the level of braking force bracing is at the level of the
lower flange of cross girder

the braking force is transmaitted from the level of rail

(Upper flange of cross girder) to level of braking force bracing
(Lower flange of cross girder) by one of the following methods

A—Full Depth Stringer

/ CT00S qz'rdﬂ
CT00S g'z,'rde'r

//
Lt

Z Z I

at the first and last panel and may be at middle pannel
(if span > 50.00m) , the stringer is taken with the same
hight as cross girder , then the braking force is transmitied

to the level of lower flange of the cross girder to the braking

Ul S Jludl S awwy)) Je Braking Force Bracing! 0 (R

J) Ji) deasde 4is,b SS) L2 Full depth stringer J| ,iias
L@Brak'i/ng Force

force bracing to the wind bracing to the bearing
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Example(1) [ 5 L

For Pony , Double track Rail Way it is required to Draw

a—Plan of wind and braking force bracing

b—2 diffrent cross sections showing how the braking force is

transmitted L = 30.00m
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(Plan_Of Lower Bracing)

Section(A—Az @ Both ends



B—inverted U—Frame

wtnverted u—frame at the places of beraking force bracing

8—the cross frame is either X—system or V-—system according

to the angle from 30° to 60°

V—System X—System

9—in case of single track deck bridges , the bridge may
compose of 2 main girders and cross girder without stringers

(the main girders are used at the position of stringers)




10— the stringer may be added Over the cross girder

Semi Deck J) 4 eSd) Ul 3 s peSd) jo,e Jolas Sa-
Pony JI 406505l
Heglisyd (e s 055d) oye Jolis adingg

T+ 1.80m 1.80m 1.80m 1.80m |+

Where H : the distance from the top of the rail to the top of

Main Girder

H > 0.95 H < 095
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PLATE GIRDER DECK BRIDGE RAIL WAY WITH
VERTICAL BRACING (SINGLE TRACK)
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PLATE GIRDER DECK BRIDGE RAIL WAY WITH
INVERTED U—-FRAME (DOUBLE TRACK)
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PLATE GIRDER DECK BRIDGE RAIL WAY WITH
INVERTED U—-FRAME. (TRIPLE TRACK)
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PLATE GIRDER PONY BRIDGE RAIL
SINGLE TRACK

WAY
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PLATE GIRDER SEMI-DECK BRIDGE RAIL WAY
WITH U—FRAME (DOUBLE TRACK)
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How To Determaine the Type Of The Bridge
Wether It Is Deck , Pony

Compression FlangeJl <5 ol e gy 95J) g9 Sl ) daia

Lais) Sl H50 S Ui gUpper Flange For M.GJ) »
X.GJ) y¥Deck Bridge J) ,Lixl g0 L] Ladl i 13 e o
Upper Comp. Flange For M.G J| s e Ja=3

Pony Bridge]) ri’sSem'i,—Declc‘_Jl lie Q= Jads [u

52 o8l g HLan) ale adin ulul B
1) available Height Of Construction "H”
2) Construction height of the Bridge "Hp

Hp 8- is measured from the top of the bridge floor (the rail
level) to the level of the bottom flange of plate girder

Deck Bridge Pony Bridge

Construction Height Of The Bridge " Hp
Road Way
Height Of Construction For Deck Bridge

L

_Span (L) oo
Hieck = (375 +0.03+0.03+0.15+0.2+ 800 + 0.02
upper & lower flange— safety
thikness

Rail
Sleeper
deflection



Avarlable Height Of Construction

(Rail Level)

Hyvailable =Rail Level — H W.L — ANav'igat'i,on
ANavigation(Given) , Rail Level(Given) , H.W.L(Given)

Hoyailable ©°

Hoypailableg s ) (o Jj‘HConstmctionéﬁsﬁ O oo e ey

If Hyock < Houailable »°° Use Deck Bridge
If Hiock =2 Hgvailable »°> Use Pony or semi—deck

deck JU 5 4SJI &LBJl o8 131 &l i’ Al ol gd)l oo
Deck BridgeJlasiw! it (Jlawddl S ase) C,M.eﬂ &L&B‘)'Xl oo JS!
Pony Jlexiol = PRI LR KT WY



Example(1)

Rail Way Single track Plate Girder Bridge Having a Span of

28.00m and available height of construction 3.40m

Solution

Height Of construction =

web of M.G. = L/10

+
+
+
+
+

Height Of construction =
3.2656Mm <3.40m
°Use Deck Bridge

try to Use X—Bracing Or V—-Bracing First

two flanges of M.G.

sleepers height
rail height

deflection of M.G.=L/800

safety

3.265m

o°Use Deck Bridge With V Bracing

2.80m

= |1280cm
= 6cm
=| 20cm
= |15cm
=13.5¢cm

= [2em

326.5cm




4.67m*6=28.00m |

(Elevation)

NN
XA
\/ |

4.67m*6=28.00m |

(Plan Of Upper Bracing)

| 3.60m |

/_K.G_

4.67m*6=28.00m |

0.50m

(Plan Of Lower Bracing)




Example(2)
Rail Way triple track Plate Girder Bridge Having a Span of

26.00m and available height of construction 2.85m

Solution

Height Of construction =
web of M.G. = L/10 = |260cm
+ two flanges of M.G. = 2*3 =5 6cm
+ sleepers height =| 20cm
+ rail height =|15cm
+ deflection of M.G.=L/800 =[8.2cm
+ safety = |kem

306.2cm

Height Of construction = 3.062m

3.05m>2.85m

try another height Of construction =
web of M.G. = L/12 = |220cm
+ two flanges of M.G. = 2*38 =5 6cm
+ sleepers height =| 20cm
+ rail height =|15cm
+ deflection of M.G.=L/800 =13.2cm
+ safety = |kem

266.2cm

2.66m<2.85m
°oUse Deck Bridge with Plate girder depth =



1.80m 8.50m 8.50m —1.80m ———
1.80m 1.80m 1.89m 1 '
1.30m 045m:|
2.20m
10.60m
(Cross Section)
0.44m
777777
| 4.33*6=26.00m |
0.50m 0.50m
(Elevation)
Dt
) D ;% S
/ / )
— 4.33*6=26.00m | —
0.50m 0.50m

(Plan Of Upper Bracing)




Example(3)

Rail Way Double track Plate Girder Bridge Having a Span of

30.00m and available height of construction 1.76m

Solution

Height Of construction =
web of M.G. = L/10 =1300cm
+ two flanges of M.G. = 2*3 =5 6cm
+ sleepers height =| 20cm
+ rail height =|15cm
+ deflection of M.G.=L/800 =18.7cm
+ safety = |kem

346.7cm

Height Of construction = 3.467m

3.467m>1.76m
o°Deck Bridge Not Allowed

try semi Deck Bridge --\
—

— — — — — — — — — — —— — — — — *— — c—
| _/_ 8.90 /8=1.11m 1{
5.7cm - 8.90m

i
X = 1.75m — 0.835m — 1.11m — 0.067 = 0.24m <0.50m

°cSemi—Deck Bridge is mot allowed

°Use Pony Bridge



850"'—' 3.00m

—1.80m~—1. eomq 1 ﬂm 1.80m—] 1.80m |-

r
lo.6
1.60m'
- + + - + + - |s.00m
| 6*5.00m=30.00m
0.50m 0.5

(Elevation)

NEERNIAN

LD

8.90m

SN S

6*5.00m=380.00m

0.50m

(Plan Of Bracing)




Example(4)
Rail Way Double track Plate Girder Bridge Having a Span of

26.00m and available height of construction 2.40m

1t 1s required to

1—Draw General Lay out of the Bridge

2—show how the braking force be itransmaite

3—show in shetch the effect of removal Braking force bracing

Solution

Height Of construction =
web of M.G. = L/10 = |260cm
+ two flanges of M.G. = 2*3 =5 6cm
+ sleepers height =| 20cm
+ rail height =|15cm
+ deflection of M.G.=L/800 =13.2cm
+ safety = |kem

306.2cmy

3.062m >2.40m
°cDeck Bridge 1is mnot allowed

try semi Deck Bridge .\ -
T

— — — — — — — — — — —— — — — — *— — c—
[5-2 _/_ 8.90 /8=1.11m 1{

! | 8.90m |

2.40m — 0.35m — 1.11m — 0.052 = 0.89m> 0.50m

o°cthe bridge is able to be semi—deck



Question’

\ K 3 2 2 [
| —1.80m —]|—1.80m —] —1.80m —}—1.g0m— 2.60m
8.90m .
Cross Section
|
0.52

Y. 4.33*6=26.00m | |—
' (Elevation) 0.50m

NI

45.78)

S S

—I 4.33*6=26.00m I—
(Plan Of Bracing)

8.90m




Questionl

to trasmitte the braking force , by wusing braking force bracing
1s at the lower level of the flange of cross girder

and to transmitie this force we wuse either full depth siringer
at the first and last pannels

or ustng tnverted u—jframes at the place of braking force

bracing

stringer

:%ket \- X.G




Question3

1f there is mo braking force bracing the braking force would
not transmitie to the bearing
and 1t will effect cross girder as shown below

Braking Force(B.F)

B.

AN

B.F

s/

B.F B.F B.F B.F

the braking force cause My on cross girder



Fxample(5) [Mid term 2008]

1t 1s required to construct an open—timber floor double track
rail way plate girder bridge with theoretical span of 36.00m
and available height of construction of 1.65m . Depth of the

cross girder is taken as 1.30ms. Braking forces will be resisted

by the cross girders.
—Using a reasonable scale , draw a general layout ( plan ,
elevation & Cross Section) of the bridge showing the main

structural elemenits , stiffeners and all bracing systems

Girven

—Double track rail way bridge

—-L = 836.00m Hga,= 1.656m , dxe¢=1.30 ms

Height Of construction =
web of M.G. = L/10 = [360cm
+ two flanges of M.G. = 2*3 5 6cm
+ sleepers height =l 20cm
+ rail height = |(15cm
+ deflection of M.G.=L/800 =(4.5cm
+ safety = |[2em

407.5¢

Height Of construction = 4.075m o5 _
4.075m> 1.65m -\ R TR /-
Deck Bridge Not Allowed

try sema Deck Bridge 2.90m
1.66m — 0.45m — 1.30m = —Ve < 0.50m

°cSemi—Deck Bridge is mot allowed
T'ry Pony Bridge
HPonydeG+0-45=7-30+O°45=7~75 > 1.65m
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3.50m

Cross Section

{o.72p

1.80m

6%6.00m=386.00m

(Elevation)

NEERNIAN

37

8.90m

avawvi

6%6.00m=36.00m

0.50m

(Plan _0Of Bracing)
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